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(54) IMPROVEMENTS IN OR 

(71) We, UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY, 
London, a British Authority, do hereby 
declare the invention, for which we pray that 

5 a patent may be granted to us, and the method 
by which it is to be performed, to be parti- 
cularly described in and by the following 
statement: — 
This invention relates to an oxide resistor 

10 furnace element and to a furnace including 
such an element. 

Furnaces having, as a heating element, a 
refractory metal oxide resistor arc known and 
are usually referred to as "oxide resistor 

15 furnaces '*. Such furnaces are particularly 
suitable for operation in oxidising atmo- 
spheres. Examples of resistors which have 
been used in such furnaces are zirconia yttria 
resistors and zirconia-calcia resistors. 

20 An operational difficulty of such furnaces 
is caused by the negative temperature co- 
efficient of resistivity of oxide resistor ele- 
ments. To overcome this difficulty, a supple- 
mentary hearing means is provided to raise 

25 the temperature of such an element to a tem- 
perature at which it conducts a significant 
heating current. In the specification of our 
U.K. Patent No. 1,049,390, we have des- 
cribed and claimed an oxide resistor furnace 

30 wherein a supplementary heating means is 
provided. 

In view of the provision of a supplementary 
heating means, end connectors in series with 
the oxide resistor element are required in 

35 order to convey an electric current from a 
supply terminal which is at room temperature 
to the element which may, for example, be at 
a temperature in the region of 1200°C to 
1500°C. Platinum, for example, has been used 

40 as an end-connector material, but has the dis- 
advantages of tending to vaporise at elevated 
temperatures and of being expensive. 

According to this invention in a first aspect, 
there is provided an oxide resistor furnace 

45 element made of a refractory metal oxide other 
than lanthanum strontium chromite and hav- 
ing one or more electrical end connectors 
made of lanthanum strontium chromite. 
We have found that the use of lanthanum 

50 strontium chromite according to the invention 



RELATING TO FURNACES 

substantially overcomes the above mentioned 
disadvantages of platinum, 

We prefer that the lanthanum strontium 
chromite has the general formula (I) 

La,- X Sr* Cr 1+t 0 3+32/2+y (I) 55 

wherein x is from one to zero, z is finite and 
is less than one, and y is from 0.5 to zero. 

Lanthanum strontium chromite of the 
general formula (I) is particularly useful as an 
end connector material in the furnace ele- 60 
ment and furnace of this invention since it 
is particularly stable under operating condi- 
tions of the element in a furnace, and is stable 
during and after exposure to moisture. We 
believe that this stability may be due to the 65 
presence of an excess of chromium, as repre- 
sented by Z, which constitutes a * bank' to 
obviate the tendency of the chromium level 
to fall below one atom of chromium per 
* molecule ' of the oxide by vaporisation dur- 70 
ing operation as an end connector. 

A particularly preferred lanthanum 
strontium chromite of the general formula 

a) is 

^o.gi Sr 0 . l6 Gi.05 Oa. 0T5 75 

The end connectors of the furnace dement 
of this invention may conveniendy be made 
by pressing the lanthanum strontium chromite, 
in powdered form, into the required shape. 
We prefer to use isostatic pressing and also 80 
to use a binder, such as " Cranco " (Regis- 
tered Trade Mark) binder, in admixture with 
the powdered lanthanum strontium chromite. 

According to the invention in a second 
aspect, there is provided an oxide resistor 85 
furnace comprising a furnace element 
according to the first aspect of this invention 
and a supplementary heating means for the 
furnace element. 

A lanthanum strontium chromite of the 90 
general formula (I), as defined herein, may 
be prepared by mixing decomposable com- 
pounds of lanthanum, strontium and 
chromium in proportions such that the rela- 
tive proportions of lanthanum, strontium and 95 
chromium correspond to their relative pro- 
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P™ 3 £ general formula (I), and 
atanmg the mixture to decompose the com- 
potmds ^and give a lanthanum strontium 
cnromite of the general formula (I). 
- b 9f exanmle, the compounds may be raised 

^l fMm ^ 501,1110118 of sah4 such as 
°f , lanthanum, strontium and 
mrommm. A lanthanum strontium chrcniite 

™^Kf^ formula © "ay. however, be 
made by other methods known in the art for 
Preparing mixed oxides. 
The invention wfll now be particularly des- 
of. example only, with re- 
ference to the drawing accompanying the pro- 
v^j^catum which is a Snal view 
at an oxide resistor furnace. 

i,,^™" 8 - 10 46 a zircoHia-yttria 
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20 J" i? ade -«* ^*an™ strontium 

cWte The resistor 1 and the end con- 

^~ ~ DI ¥ lt surround 4, which has an 

teJsSFJ Canyf 5 g a <7lindrical arconia 
neat shield 6 surrounding the resistor 1. Each 
^% C T^° t J ? ^ 3 is m touching contaa 
^ £ ^PPW contact 7 andg, 

each of which is provided with water cooW 
n*ans : 0« shown) and is connectableTa? 
deanc power source. The resistor 1, the end 

I!"?. 3 ' «>PPer contacted 

-J» « urged into contact^Tspring (not 

hJ^o 3 ^ v ? thm * c resistor 1 is a pre- 
Jeater 9 consatuted by a cylindrical ahS 
|^10 having a "NidraSme" (RegiS 
J^Mark) aDoy feeating cod ifSS 
™fraa The pie-heater 9 is retractable 
SfcJl 1 ,? te removed 2£ 
Sl^). 1 by means of a winch 

meSiTTa^lf^TS ^ 
jg "» "> " 30(1 15 and an outer case 

e a ? C P K Sh0Wa t*** 660 ^ resistor 1 and 
Zt-c^T^ 2 ** 3 > between the 
oM-omncctor 2 and contact 7, and between 
the end-connector 3 and conractS areTn^ 
S t m4e final furnace buf are^uerefy 
sfiownm Ae drawing to enable the varioul 
components to be distinguished 
^operation, the resistor 1 is raised to a 

SK., 81 -^ £t tegins to conduct 
aPprombfc hearing current by passing a cur- 
r«u ctf 8 amps through the heW^OU 
of the preheater 9. Once the resismrl terfns 

l ° S^ L k' * around S 

as measured by a thermocouple (not shownl 
^pre-heater 9 is removed Lra witnfodre 
S,™ 5 °f *e winch (not shown)? 
t«S^T - 2 J ^ps ts passed through the 
fesraw 1 via the copper contacts 7 andS and 
the end connectors 2 and 3 The r^v^TT 
- then allowed to incrS ra SS<J 
its own accord. The copper conta£?^ d 8 



are maintained at ambient temperature by the 
water cooling means ( not shown). 

We found that the end-connectors 2 and 3 
remained stable even after repeated use. In 
^uncases, they can form a sinter-contact 70 
with the material of the resistor 1; this can 
oe^readily dismantled on cooling, if it b so 

The contacts ; 7 and 8 may be made of 
matenab ether than copper, for example, thev 75 
may be raadeof a high remperaDoreaK such 
« Nimomc » (Registered Trade Mark) alloy 
«*uch s an alby of nictel and chromium 
example, 80% by weight of 
Ni and20%bywe^htofCr. jr or 
Also, the spring (not drawn) for urgirw 
the resistor 1, the end connectors 2 and 3^ 
the contacts 7and 8 in contact is not essential. 



25 



30 



35 



40 



45 



50 



55 



SwL te of materials other than 

fi^ 01 ^ .Wstered Trade Mark) alby, 

T^t^atatibn of a lanthanum strontium 
^wnne of the general formula (I), as defined 
Iterem, wfll now be exemplified £ foW^ 

. EXAMPLE 

iJLj^^Lj??** solutiaa wntaimng 
to ttonrn, strontium and chroniraum hTrne 
r^reqmred to make lanthanum strontium 

ofT^Z? PKP ^ 2404.7 g 

1 mi ^fT. mrrate solution conrairrinl 
of a S^. 01 hn thanum P«- Mo75347i 
f Ail !^? Um mtrate solution containing 

enronnmn mtrate solution containing 1 740 
™te of chromium per kilo to give aloiudon 
coacanmg canons in the mokr ratios La 0M- 
Sr 0.16: Cr HQS. UJS *> 

oxraei.owto d^^i^ ^ to . a ^ 
v^re powaer, tne parades composing it con- 

s«^rf &e oxides of JanthanunTsfrontSru 
^^ronuum mtunatefy mixed and partly 
reacted^ dttomite, by a high tempeS 
spray reaction process as follow^ 

iUe solution was atomised, using a two 
flud atomiser ^ctedfo ^ mto a 
rub^ekancany heated reactiorTcharnber 
nwunted vertically. The reaction cliamb«ooo- 
gstedrf ariEca tube approximately 180^ 
ThfS mteml d^er 'of 10 cm. 

^ wall of the reaaor was maintained at 

ShSOLJy^?* rf so 1 *"**, which had 
d«a^eB m die range 10 .« to 100 ft 
downwards through the reactor anaS«re 
dned, decomposed to oxide particles, ^nd 
gjl ' ««d to chromite on 
b^eof die reactor at which point they had 
^^-^f 1 ™ 1 ? tem P e «ture of 700°C 

The product which was a pale greenish 
brown powder, was collected bydisenlrSg 
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the oxide particles from the gas stream in a 
high efficiency cyclone which was connected 
to the outlet side of the reactor and operated 
by means of a compressed air ejector system. 
The particles composing the product tended 
to be hollow in nature and had diameters in 
the range 1 ji to 10 

WHAT WE CLAIM IS : — 

1. An oxide resistor furnace element made 
of a refractory metal oxide other th gn 
lanthanum strontium chromite and having one 
or more electrical end connectors made of 
lanthanum strontium chromite. 

2. An oxide resistor furnace element accord- 
ing to claim 1, wherein the lanthanum stron- 
tium chromite has the general formula (I) 



20 



Lai-c Sr K Cr r 



J+32/2+y 



0) 



wherein x is from one to zero, z is finite and 
is less than one, and y is from 0.5 to zero. 
3. An oxide resistor furnace element accord- 
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ing to claim 2, wherein the lanthanum 
strontium chromite of the general formula (I) 
is 

Sr 0 . 16 Cr x , oS O^ 07S 

4. An oxide resistor furnace element sub- 
stantially as described herein with reference to 
and as shown in the drawing accompanying 
the provisional specification, 

5. An oxide resistor furnace comprising an 
oxide resistor furnace element according to 
any of the preceding claims and a supple- 
mentary heating means for the furnace ele- 
Plenty 

6. An oxide resistor furnace substantially as 
described herein with reference to and as 
shown in the drawing accompanying the pro- 
visional specification. 

M. J. LOFTING, 
Chartered Patent Agent, 
Agent for the Applicants. 
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1451952 PROVISIONAL SPECIFICATION 

1 SHEET drawing is a reproduction of 

the Original on a reduced scale 




